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(54) NON-AQUEOUS ELECTROLYTE BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-aqueous electrolyte battery, which combines a good 
low-temperature performance, high energy density, and the outstanding high- temperature 
preservation ability. 

SOLUTION: In the non-aqueous electrolyte battery constituted by at least, a positive electrode, 
which uses a positive-electrode active material as a main composition component, a negative 
electrode, which uses a negative-electrode carbonaceous material as the main composition 
component, and a non-aqueous electrolyte, the above negative-electrode carbonaceous material 
contains 5% or more of a rhombohedral system structure, and the above non-aqueous electrolyte 
contains at least carbonate, in which has double bonds of carbon and carbon. 
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^7 7-fh'f) , «Z7S>S (K'JT. (v>*^;k7 
5 7i/-JK 2 -X^-jU- 4 -y^^-f 3 

. JMzmmte (=7yft*fl • x^;i, 
[0 0 5 8] HE'fyj/7t-Msirt5 : Ey7-i: 

OViT^J^f-Si. h;kX>v?-T V->7^-— K, 77i 
XJW^>y<yy7t-h, 1, 6 -^IM^l^ 
y-fV^t-h, 2, 2, 4 (2, 2, 4) - h U ^ 
f^-A+it/fkVy-fV^t-h, p-7i-l/ 
>'7'f7y7t-h, 4, 4' -y->^P<^*->;M* 
>y-f7y7t-K 3, 3' -> J y?;k^7xXJU 
4, 4" -y-fV-y7t-h, y7Xyy>y-fVy7 
^— K m- + ykVy-f7y7t-h> h'J^^;U^ 
ykvy-fyy7t- -f77* P>y-f7y7t- 
h, 1, V->7^-— K. trans 
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[0 0 5 9 ] Btne-rv->7^— hsswrs^y^-^ 

yjp-;k v'x^i^yu zi-jk ^yptfi/>yj 
p-;M?} . 3-gm<t&<to {£"J-fc'J>. MJy^p- 
;u:/a/t>, l, 2, 6 -'\^-y->hu^--;k h'jx 

-;k If l/>y75 >. h U l/>->*75>, y7iZ io 

y^y;U3->KH) . 5 -gmteS®) {2, 2, 6, 6 
-f (tKD + y^fJH a^+ry — 

;k yifu>MJ75>fi . esmts®) (y;ut* 
® {x-i/o-xHJ ] . srjf^ux-f ;ktfu*-;u 

Si {flfi^tfU*— Jkm#»J 75 ><D7 p Ptfk>^4 i -^ 
-f KRtf/Xttx?v>**-y-'f KftloWJ . ttMJxx 
t^MS'J*— ;u [MEstf'J:*— ;k>£ftftft {7-^fcf> 
o, m, p-7*;l/ft. PA^ft. 7-fc'^'f >$i. 20 

-feA*->>^ > uw-;uft} tw^ife, lijA^D? 
n*^*;M?>»<&fttt£ftft] ft. «tt*^^#-T-5 
[0 0 6 0] S0ISSB«Rj6k:*fc-3T. ttftSGMi?-* 

ffitzMmiz-D^xm^tzt, tixx 

ft^^S. hU7MM^7^>a, 7 = >si tey 

75>!S{N, N-v=y^;i/->i7P-\^vJkT5 >. h 

Ux?;kT5 . mVi=E/7S.>m i\£Vi»* N 
-^f^^ij^) , >?7 5>ft {N, N, N' , so 
N' -f h7/fMf l/>y'7Sk N, N, N ' , 
N ' -f h7^f;H, Z-75'>~J75.>m . MJ 
TS.>m [N, N, N ' , N' -^>^p<5 1 ;kv s X^U 
>MJ7S>ft) . ^17-5 >« [N, N, N ' N ' - 
f h7 (3-y/f;l/7*;7"De;W -/^>y75 
. ft1K#'J7S>ft {y?7-y i f->i7P^-^^> 

(DABCO) , N, N ' -z?*? JUtr^yv>. 1, 
2-5>WJWSJ r, /-A-, 1, 8-v7.-9-*fc'->57P 

(5, 4, 0) ?>x-fc>-7 (DBU) m) ft, JkU 

zrti*><D&m&t>mif ztiz>o 40 

[0 0 6 1 ] *ftft£«*#*ftftftftfttt. 

wxtt«jibfcaK:m«Fift*a«u. iftnc, *i*ft# 
£ i mwmmnmmm -t a u— ^ l -efts s 

ttfcftftftft£ft0LTfc*#*ftftftftftK::fei,>T 
tt. «»r£tt. ftEftftOftfttftftftfttrffiftiSn-S 

»IftTaaa«. Jl3E^«^jfe-MiP£E^»*ftt)«fflRrii6 
T?*^„ 50 
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[0 0 6 2 ] n8»il/Ttt. #*«ftK*?&©ftaft 

oa,s*»6. s<r>#*w*#*K. ft*tf. ftss^jit 

187 ;UATft*&^fc*«ft0>ftftftffift£7* 
JfSLK ft«ft©ftftft<t:L-ni. 7;U5x?A. 
ft. —y*M ft. Xf>l/Xa. ft. ftft. 

e>*-;U©fc^ftT&fttfft££:h.fc^7»t. $?£l>< 
UgIfi^ift7^5X'7AS^!ifJL^ s ft 
ftfl-ft<ffl©ftft7 1- ^AibTte. ^'Jlfl/yf 1/7 
^U—h7>f ;UA, j-<1 a>7j )l,&m<D3Z%mis&g. 
izmtltzffiffi ftft A fflfflOfflft 7-c Jl/At 

bTfi. ^'jXf l/>7-f^A, P>7-r;UAft 

©. ftH»pjft-e* o . ^Bi8atttirt47-f^ 

[0 0 6 3 ] «T. ftftftfc±9*ftft£SSK:ftftK: 
[0 0 6 4] 

[ftftft] (ftftttl) IEfittfilTC!>£3t:ftHl/fc. 
lEmi£<V>)ntLT<DL i C0O2. ^«^JibT(7D7-t 
fl/>7*7 y ^fttf/t-f >^-tbT©# U 7 y fls b'X 
Uf>S, 9 0:5: 5 ©S»itBgT-jg£-&. ig&JtU 

-SMbfc. ftBiE«*5U-*. IE@*m*tLT 
©7;U5n?A?S (J9^2 0/xm) ©ffiBKft* U f£ 
it^dtici^TN-^fJUfa'J K>*ft*bfc. 
COEftftfcP— Jl/T'U'XfciDr/l'XU Eft £ ft 

[0 0 6 5] AIttttTfl)J:5»:#Bl/fc. ^ftftftS 
yiyhSil/fciOWU ft«ftftft«»tbfc. ft 
ftftftftfttfftox > d7 xftftft ftft tff 7fci:5, 
Xy^X«l3SfB|©ffiftS7ct (SCI) ©*itia:?rfflt.i 
TftftLfctC15. 1 5 %<D^M#H 1 m$:-£nm%iT~& 

zz.£tft>fr^fz. ftftftftftft^ft, A-r>y-ti 

t LT©*;i'#*->^?;i't^n- 9 8 : 1 : 1 
©SStt^TS^L. ft«*Sftt»T±IE*f»©ft«X 
5U-i£ffs»Lfc. ft«ftftflctUTftSa**«0. 3 
tfmRaTftiftftftftOftfttlWIHX^'J-Sft* 
L. ftjftL. ftSSiUfc. KHiSSn-^WC 

[0 0 6 6] •fc/tU-^te&TO.fciKUTfftKLfc. 

*r, (fti) T^$n^.^ii&«po2-s^7i7U i/- 
h t S: 3 «*/-?—- tr > h mmt z> x ^ y 

Srf^ftL. MftMt*5*'Jxfk>MI 
?LS0. 1/im, gg?L^5 0%. JP$2 3Mm. ftft 1 
2. 5 2g/m2. M8 9#/l 0 0ml) Cl^S 

Lfc^. ft^ftftftjcfcfj^eye-sftft^-a-T^rftJi? 

HS2 4/tm. Ill 3. 0 4g/m2, 



• — 
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mmmi o 3^/1 0 om 1 tso, w«^uv-sw *mmzftx^z>$><nT'$>-otzo 

fittfi. #att»^Wfifi{3^UT^4afi% < 3Hg# [0 0 6 7] 

CHs 

O-CTfc-C-CHz-O-C 

II 

O 



CH2=CH-C- 
II 

o 



CHs 

CH2 = CH-C-0-Ofc-C-CH2-0-C 
II I II 

O Ctb O 



(CH2) 4 



[006S] mmmm<DiEmM'm&%.vmzikm<Dfkm 

Mknmz, mm$l z F-£lsT<D7JVS.-0A& (*I5m 
m. UlOOum) RUMm^t LX(D-y^r)VWL 

(ts5mm, 1 0 o um) ^^n^nm^i&inmm 

^Lti@$t. fgH^3it?H#/i. f^Hg*^ ffiVi 

7tei*iMJMBi^-^ti-eti# uifi/>ri/7^i/-h, 

TA^x^AlS, ^tt^U^ntf l/>t^ot^5) t&> 

>*-^-h, x^i/>#-#^- h&uct'z:^>^ 
-#*-h&flqtJt5 0 : 4 8 : 2 <7) L 7c rg 

£-i§Jtl U -y 1 ^;KDL i P F§&mffi£i±z> 

Z.£\Z£Qmz. ff&nt#*iOfRt, fl-SttO+K 
1 3 3 3 Pa©IETTXMSL 1333 

5 0 OmAhtib-5. 
C0 0 6 9 ] (*M^J2) ^liflSxiy hS;H:i 

X.v?Xl&\E}ffim<Dffim£K) (5£l) 5rffl^T#tBb7t 

issn^ <=> 2 o %<Dmmw^^tsxo\zmmvtzm,^ 

[0 0 7 0] (*J6#J3) AigH& v £->'x-.y SS;KC=fc 

o *s*-r* K©p#ra«ff<0*fl= &ws-r 5 c i k =t o t. 

Xy 27*«lHlSrei©ffi8|«fci3 (Si) £JBHT*ttiLfc 
ftIR#K#»i l/Tffl Hft C t SR^TIt HJS0iJ 1 

tmm<Djj&x\ sffjiLfc. ens* 

[0071] (it^j i ) &m&immm\zmmftikm 

[0 0 7 2] (it««l2) yak'U>*-^-hM 



5 0 cofiJ^-T-rg^ 



20 



30 



40 



X^U S£#«it 5 0 
Vtztg-Smmi V -y hMZ, 1 ^JKDL i PF6 
S-B-*CttJ:0#fc#*«»KSffl^>S:Ct£|»ir»T 

[0 0 7 3] (*S£0«4) ^Dtfl/^-^-h, X 

5 0:4 5: 50«^TB^I/ftS^»K 1 U y 

fc, 1^;K7)L i PFs&mm2l±2>Z.ii\Z£K)fttz$E 

[0074] mmm5) yDtfU>*-^^-h, X 



5 0:4 9:1 COfJ-oTrg "a L/:Saii 1 U y Ml, 



50 



[0 0 7 5] (HSS0iJ6) ^Plil^^-^-K X 

5 0:4 9. 5:0. 5 ©W£Tffl#bfcB£-*j« 1 'J 

[0 0 7 6] (HJfi«S|7) yDdl/^-^-K, x 

6 0:3 8: 2 ©«-&TiS^ Ufcffi£*« 1 U y 

C l ^;kdl i p Fz&mB2itZ>z\Uz&r)mtz& 

[0 0 7 7] (HJS#J8) yntfl/^-^-h, x 
^U>;*J— #*-K ylf;^-*^- h&.r_£fc:Xlx 
h£#:*«it 4 0:4 8:1 0: 2©i^T 
fi6l/ft:ft&&itl Uy hJUlz. l^KDL i PF6<£ 
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mistz. z,tiz*5gwmtti8 
coo7 8j mmm9) x^u>#-#*-k -/i 

4 8:5 0: 2 (Dm^X'^Lfz^m^ 1 "J -y 

ffiT. ^*«MK«7Tk$r^s!L7c<, z.n^^mmm9 

[0 0 7 9] (tfc^J3) Ifl/>A-^-hRt;y 
X5F;P#-tf*- h£#:«jt5 0 : 5 OCDm^Z'^L 
fzig.'&femi <) y h)UZ. l^KDL i PFj^SS 

■a- 5 £ <h k j; o mfz#7knmn &m ^tz z. t & t 

tz, z\ft£ttmni&3 t-tz. 
[0 0 8 0] (mm&ffet&m sx±<D^mMmm 1 ~ 9 

4. 2v, 0. lit aomrum . 201^©^ 

2. 7 V, 0. 2 I t (5B#^*) ©S«Mt^mib 

fc. ^^muzTUT, 

[0 0 8 1 ] 
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[0082] ^c:t\ *%wmmz&^Tfc. mzmm 
m<o<Dtmtin®mAm*>ntzA^ -^it^nmi, 2 
\i.ftn*izmmmtitz<DT\ m^WLKi^tz. -rts. 

*mmi>fz*%wnmt. ^<Dm<D#7mm<Dftm&ffl 
mT'%z><DT\ m*mmzzfu\z°\s 

u > * - # ^ - n ^ m $ n t x % ± -r -5 z. t mis. 

stz. ^%mmm 1 ~ 9 it. 2ot:»r*3^T4. 2 v. 
1. 0 1 t (111$^*) , 2tifm<Dfenmfe^j£%m,& 

fTt». ^lh«/£2. 7V. 1. 0 I t (im$m <D+i- 

■1 zjut&wi&ftotz&m, ±T(D*mwmfcT'3 0 0-9- 

so -1- i7;^{3-y--f i7;^^w^l:^8 0%Kk±.&nz>z.£ 
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ri<T#7c. figoT. #3B9IK.fcfttf. &Vf1tm9M& [0 0 8 9] 67i>&<fc o \Z. *R9J«*& 

[0 0 8 3] &i<Di&%:fr*>wc>frn.&o\z. *f£wm b&$£t2.^it&mm3\zit'<> mnrz&i&& 

ttttl. 2Stf3*Jtttt5t. *%BJ«^ 2 <7)«5W«[ [0 0 9 0] *fcCOlS**^W6*^«fc3K. #fgBj 

««*t>/hst»i:t*«to*»*. ^nfi. *%Bj^?fi3T nmn\z2 o < ct©^£E*u o o o Pa^oiSi^** 

tt. «ffifr«J6*5X^A,TH*ii:KieH-r*i:#A fclr»£ t. t*»Cl»E«iaffi*«5 0 0 P aJSHT 

5*15. fot, 8M*«jg(Dffl:tt5 %«±T'$.-5C:t ©feWSffltifcClt. S>-5^tt-€-CO-a-WfiA s l 0#:|S% 

£SK:3*L<Hl 5XEU:, ifcltL H £ KliBH"*-* £%*. <bftZ>. SfoT. 

<*42 0KEl±££ftTfr>*£&jW?£Lfr>. 20 ffigCtJ *14 2 0 CTOjKflCEE^ 1 0 0 0 P a «fc 0 

[0 0 8 4] St. *aiH»4, 5, 6T»4. #*« iSS^#*i§!*©Stt 1 0 #:ffl%«TT*5 CI fc#«F £ V 

t^fc«5ll-»fca»^Stt5*-j|«*-^0. [0 0 9 1 ] *58WB»4Ttt. ^fi«#fg<DJl 

nT^4CifcfiHt5t#A6n«. WIS 

[0 0 8 5] #SB9I««I 7 Ttt. fflJOIfttt&SAt flSttfc*-3TV^-6«*-i»3R-atS**#-r**-** 

©*tt6 0#«X*iR-e** - [0 0 9 2] *3B9i*ift 6 Ttt. 

[0 0 8 6] *fc#5B9§*^ ~ 9 Rtf Jfc»«» 3 £tt TfiO-f >e-^>7,^ft!l(7)*%B^«^(r|t^-C^ ; P^^ 

^r*it>2 0*0(343^x4. 2v, o. 21 t (5*m nc**n*«*-«*z:»is^e*ra*-#*- h 

ott*t»T*it«EE2. 7v. 1. 01 t (mm tsmsn*. tabs, 7f 

[o 0 8 7] 2 oicfc*»t«arti*«c»-r*-2 o*c 40 A.znz>. m?x> #*.mm*<Dmm-mm-m&&$: 

[0 0 8 8] *K:*:3B9i*» 1 ~ 9 RZ/Jt«*ffi 3 ^{56 [0 0 9 3] 

ttt»rtlt>2 01CK:*lr»T4. 2V. 0. 2 It (5B# tf. 1 »CE«b>t«fc3 fc. ft««*ft*r»*«»® 

ia##tCj;oTlijtnJLAcJP$^ rjK»«#ttlij £. IT ^Sgd -5 ^ i7i< < ^>e^2r5tHH-r 4 CI t^T*, 
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[0 0 9 4] £tc. *^^lr«fctl«. al*«2ICte®L 



[0 0 9 5] ZZiZ. *«»tifttf. W*^3{Cte® 



(72)3BW* /MS # F^-A(##) 5H029 AJ02 AJ03 AJ04 AL06 AL07 

*Rj&»«r|ftf!!*"T— TS 3 #2 1*1. t* AM03 BJ02 BJ14 DJ16 DJ17 

^#ttn7-y-3-#u-->3 >i*j hjoi 

(72)3691* iSffl 5H050 AA06 AA08 AA10 BA17 CA08 

Xffi.m&MftS'g&m-TE 3 #2 HI «c CA09 CB07 CB08 FA17 FA18 

*#tt3-7 , 1f3-#U— >a >fl HA01 



